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Motivation for R

° i (van'Neerven et al.)
Measuring W & Z e
Production ;- i% SEE
e Test of SM couplings N
e Constrain proton PDFs

. y A
e« Probe effects of NLO QCD corrections 22| - } } } ]
» Better understanding of our Experiment «o.| é i e i “u
- Efficiencies, Backgrounds, Luminosity 02_15 % + )
- Use these signals to tune triggers & f n i ,
algorithms Data set: 92/93 04/96  92/93  94/9
e Improved luminosity measurement ‘% 806 -
- With sufficiently small statistical & < s05 TEVATRON
systematic uncertainties >

. 80.4
- Normalize to other measurements i

o Preliminaries to other Run Il goals 803 |

- W boson mass 80.2 | o
- Precision EW measurements DO 4 g Q@W”f’
o \(\\
- TOP Quark StUdleS Run "a I ‘ MW Mtpcc‘m‘tours 68% CL
- (W or Z) + Higgs Prediction 130 140 150 160 170 180 190 200

(GeV/c)
top
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B W and Z Production Mechanics

7

p q / o(pp>W+X > lv+X)=2nb
- ' W(Z< G(pf?—)Z+X—>€Z+X)zO.2nb
P v ()
o N =
Wi 10.6% Y, vV _Or TV Cross Sections
e HV 7 3 increase by
68.5% . —, WorZ \ P ~10% from
49 Direction \ 1.8 t0 1.96 TeV
0 3.4% i - - M)
Z ¢ sete,utu,or Tr e\
A\
20.0% — \
/ > VV AnfiProlon e :__—é._ _______: « Prodon
69.9% = | Beam Fragments
7qq !
Distinctive lepton decay event signatures D
- High P; isolated leptons (e or p) Recoiling
Hadrons

- One high P; lepton + Missing E; (W) 32
- Two high P leptons (2) nolv > l@ L2
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Nobs _ Nb kg{ Backgroundsj

w W & Z Cross Sections: A Counting Experiment

o-B=

Acceptance

from Monte
< Carlo
)
a
Efficiencies .*?
from data 3
o
where =
& possible ) 3
s =1.96 TeV
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Measurements make use of
data taken from mid-August

Integrated ) ) )
Ael L.dt S 02 through mid-January ‘03
Luminosity L
., D0 Run lla Integrated Luminosity 19 April 2002 - 19 April 2003
164.7
saocs —— Delivered — A
-+ Physics /
134.6
Current |
140.0 126.7/ Efficiency
117.9 -
120.0
108.3
95.2 / 953 "
100.0 1| 36pb " of
1| Delivered Lumi SS.E:C;:‘;V:‘:age 834
< from 7 June ¥ 74.6 7.0
80.0 "NJ 2001 to 18 April / 70.0 e
2002 ]/ \\[
60.0 929 20t Tevatron
Fully Inst. Shutdown
e Tracker 36.5 38.9 13 Jan -9 Feb
- 19 AQ';OOZ 25.4 e 25.2 & 2-10 March
— 14.8 16.2 15.5
9.6 g _
4’:[;0_./_??2/_13/ <003 Winter Conference Dat>
U.U 1.4 T T T T T T T T T T T T

Apr-02 May-02 Jun-02 Jul02 Aug-02 Sep-02 Oct02 Nov-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03
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Forward Mini-drift

The D@ Run |l Detector

d

Central Scintillator
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New Solenoid, Tracking System

+ New Electronics, Trig, DAQ

Forward Scintillator Quarter r-z View:
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10\ = - ) (== 1
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e Builds on the firm foundation of the Run | calorimeter & central muon system
« Added magnetic tracking, silicon, new forward muon system, new electronics

» Electroweak analyses make use of the full detector capabilities
24 April 2003 - DISO3 - St. Petersburg, Russia

Alan L. Stone - Louisiana Tech University




Minl-Drift Tubes (MDT) Proportional Drift Tube (PDT)
The Muon d
A layer MDTs M
uon ,
Detector B layer MDTs Torold  Cogmic _-C layer POTs
« Two regions & Three layers of Scintillators e i B layer PDTs
and Drift Tubes C layer MDTs i M
_ \ el A layer PDTs
Central and Forward ’Eg ) Y
- A - inside toroid magnet
- B & C - outside toroid magnet
e Muon rapidity coverage to +2
. Shielding A
Scint. Counters
C Pixsls R
B Pixel
ixels B Scint,
A Pixels /——C Scint.
By ==

Mini drift tube
Plane and Pixels
(10m x 10m)

i‘\ / &

| 4 - lE N a
‘-‘\ -“-. | ¥

o o e T s TPFo N -

W L | W
{ - - - . - *
; \ =5 e Y
&

. Ay r .‘

24 April 2003 - DISO3 - S

[

t. Petersburg, Russia Alan L. Stone - Louisiana Tech University 6



Z 2> uu Event Selection

Event selection
2 tracked, oppositely-charged p’s
p:>15GeV & |n|[<1.8
Di-muon trigger
At least one muon is isolated
(AR)2=(Adun)?+(Anuw)* >4.0
|At]| < 9 ns in scintillator
NO explicit mass requirement

Background is small
e Z->bbaris1+1%
e Z->11i50.5£0.1%

P.(1,)=40.97 GeV
P.(1,)=43.92 GeV
M(pp)=86.04 GeV
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N
o

DO Run Il Preliminary

Lopp
Efficiencies

iy
o0

s Dimuon did not fire

Events / 3 GeV

14
1o Dimuon fired
Heontrol 105— (scaled)
e Acceptance from L1+12 oF
MC (40£1%) central track 6 8L1 = 87+2%
» Efficiencies from Z E
data 2E | . |
7 L1 ORno L1 % 50 100 150 200 250 300
track OR no track M,.,. (GeV)
Horobe \
P > - A o
> — — N — — 8 asfF- DO Run Il Preliminary
s [ 4T g TH, HE ©
2 + + 1 T4 =
2 s ~|~ + 2 35
5 F c e No track found
o B L% 30H —— Track found
= 0.6— 251 (scaled)
= i 20F
i = — 0
= L _ _ _ 3 €. = 82+1%
i efficiency as a function of eta for muon id = + +
: 10
0.2 — 0 =
: £ = 91£1% £
ol b v v L e 002050 20 50 e0 70 80 90 100

-2 -1 0 1 2
n Mcomml pT (GE'V)
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Z->uu Cross Section

> 160} .
Drell-Yan Contribution |¢5 - ‘ DO Run Il Preliminary
 Correct for 12+1% | 140
due to photon N 120
exchange and c - - Data
Q 100 *
photon-Z Lﬁ n ] —MC
interference g0l
determined from -
Pythia 60—
40—
20—
1585 Candidates of et Lt e
Idi =32 ob-! 0 50 100 150 200 250 300
Jrdr =32 M. _(GeV)

o(Z)xB(Z —» pu)=264+7 £17  +£26,, pb

stat —
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W->uv Event Selection

Offline

+One isolated muon matched with central track p;>20 GeV
« In fiducial region of the trigger: |n|<1.6

» Muon corrected Missing transverse energy > 20 GeV

« No second muon in event (veto Z-pupu events)

Trigger

« L1: Scintillator based single
muon trigger (no p; cut)

e L2: At least one muon with
p:>5 GeV

e L3: At least one track with
p:>10 GeV

P.(1)=37.48 GeV
ME,=35.5 GeV
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W-2>puv Cross Section 3
L 10 800
o F DO Runll Preliminary N 700
%700_— £ 600~
— @ i
g 6001 & 900~ P} > 20 GeV
o3 500 400~ QCD bkg substracted
0400~ 300~
% o L QCD bkg substracted 200 B
2300~ PY > 20 GeV -
I.IJ200' 100_— .
% 20 20 60 80 700
100 P (GeV)
o T o
07203080 80 100 Ih}é?G ;}:}0'2) Backgrounds
7 (Gev/c
D@ Runll Preliminary e Z->bb, b>uv where p passes isolation cut
= 900
[+}] L . . .
S 800 P = 5.8%, subtracted from above distributions
o~ 700 O W uv
2 c0o_ B " Lpus 9%
2] =
2 900 . s W2tvopvvy: 3.6%
400 PT>20 GeV
300 QCD bkg substracted e QCD estimated from data
200~
- L3 L3 _1
oo L Y 7352 Candidates in [ Ldt =17 pb
% 20 a0 60 80 100
MET (GeV)

D@ Runll Preliminary

o(W)x BIW — uv)=3226+128
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o Liquid argon sampling
= Stable, uniform response, rad. hard
= LAr purity important (< 0.7 ppm O,
equivalent)
e Uranium absorber (Cu/Fe for coarse hadronic)
= dense absorber hence can be compact

= Nearly compensated EM and hadronic
response

» Linear response
 Hermetic with full coverage
" nl<4.2(0~2°)

A, . >7.2 (total) Y A

int

D}J LIQUID ARGON CALORIMETER

END CALORIMETER

Outer Hadronic
(Coarse)

Middle Hadronic
(Fine & Coarse)

"~ CENTRAL

Z lectromagnetic

Ad
Inner Hag;oﬁic Fine Hadronic
Fine oarse,
(Fine gaeSarse)

Bl i
‘ ectromagnetic

Coarse Hadronic
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Trigger:

e L1: 1 calorimeter tower > 10 GeV (or 2 > 5 GeV)

Selection

« L3: Electron candidate > 20 GeV, shower shape cut

Electrons

« Isolated EM Cluster in the
Calorimeter

« E;> 25 GeV with large EM fraction

« Shower shape consistent with MC
expectation

L>ee
70 GeV <m_, < 110 GeV
W-ev

e Missing transverse energy > 25 GeV

e Matched with central tracks

P.(e)=40.5 GeV
ME.=43.2 GeV
‘ M. (W)=83.7 GeV
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Dl Z—>ee Cross
Section

Efficiencies per electron
e Trigger: 98+2%

« EMF, isolation: ~100%

» Shower shape: 86+1%

» Track Matching: 73+2%

Drell-Yan Contribution

e Small effect (1.7%) in
the mass window of
70 <m,, < 110 GeV

QCD Background

e« Determined from data
by fitting signal and
background shape

160

140

120

100

80

60

40

20

-20

DO Run Il Preliminary

;
¢

L) [

40 60 80 100 120 140

(GeV)

e+e

1139 Candidates in [ Ldi = 42 pb ™'

o(Z)xB(Z —»>ee)=294+11

+ 8 .29, pb

stat —
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W->ev Backgrounds

« Dominant background from QCD multijet events

e Estimated from data

= Nw + Np

N
oose Solve for Ny,

Ntight = Nwerk + Np&s
tight = loose + track matg:ﬂJ

From QCD dijet sample

0.1
Eoog DO Run Il Preliminary Eow DO Run Il Prelimingry
o v L0 U
2 0.08 2
0 0 0.06
6.0.07 a 2
% 0.06 : 0.05
0.05 0.04 Other backgrounds:
0.04 0.03 T
2 g s 24 0
003 e Bl m._.+++ e W21tv2evvy (1.5 %, MC)
0.02 Q“ +++ *
0.01 0.01 o Z>ee (very small)
........................ 1 'NERI FARTE FRRRI ANUT1 RRRRI RARRT1 RARRA AN
05303540 45 50 5560 65 70 05" 10"15 20 25 30 35 40
p(GeV) MET(GeV)
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W->ev Cross N _
0.12]- ero Run Il Preliminary
Section
Background subtracted distributions °'°8;_
compared to MC Pythia 0.06-
0.0BE— 0-045_
o.u?f— DZero Run Il Preliminary 0'025_
S L Y
Msé_ 012 DZero Run Il Preliminary
0.04 N
0.03%— 0.1~
0:013_ u:us;—
s e T R T e ooal
M, (GeV) i
27370 Candidates in _[La’t =42 pb~! m; N _ o
%D 30 40 50 60 70 E. (Ge V?ﬂ
o(W)x BV —ev) =3054+100,,, +86_, +305,, pb
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Results
CDF and D@ Runll Preliminary CDF and D@ Runll Preliminary

350|— Z 3.5

pp — W+X 5 1v +X

300 pp — Z+X — Il +X 3

N
tn

Gz
N
o
o
T
—4—
oy X B
N
||||||||||||||||||||||II|I
.~
x—
_o_

r (nb)

*DO(e) @ DG(L) * D@(e) ® DA(1)

B QO Runll Runll
ACDF(e) M CDF(p) ACDF(e) W CDF(p)
150 1.5
*Dg(e) © DOB(L) *D@(e)  CDA(W)
N Runl Runl
ACDF(e) O CDF(L) ACDF(e) [JCDF(p)
100 | | , | | | , | | | | | | 1 | | 1 | | | | | | | | | 1
1.7 1.75 1.8 1.85 1.9 1.95 2 205 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05
Center of Mass Energy (TeV) Center of Mass Energy (TeV)

C. R. Hamberg, W.L. van Neerven and T. Matsuura, Nucl. Phys. B359 (1991) 343
CTEQ4M PDF
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L'—ee
Search for Non-SM heavy particles

that decay to lepton pairs
- Assumes Z' couples as Z

Previous Tevatron Run | Limit
- M;>690 GeV

Event Selection
- 2 isolated EM objects
e |nl<1.10r 1.5<|n|<2.5
o E;>25 GeV

3
. 10
- No track requirement necessary

Backgrounds

Drell-Yan dominates M_.<150 GeV
» Estimated from Pythia (CTEQ4L)
QCD dominates M..>150 GeV

» Fake electrons from jets 1

10

» Real electrons from heavy flavor

e Estimated from data

24 April 2003 - DISO3 - St. Petersburg, Russia

10°

Direct Search for mass (GeV)

150-200
200-250
250-350
350-450
450-550
550-750
750-1000

expected observed
125 £+ 11 103
56 + 6 52
A7 + 6 A7
90+ 1.3 10
1.8 + 0.26 1
0.54 + 0.08 0
0.01 & 0.001 0

4585 Candidates in | Ldi =50.0 pb ™'

DO Run Il Preliminary

@ Data

mm Bkg (QCD+DY/Z)
[ Bkg (QCD only)
— 10x Z'(600GeV)

1 | L |

100

200 300 400

- 500 600

70 800
M._..(GeV)

ete-
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ET scale: 163 GeV

Z’ Search

« Form limit from the ratio of cross sections for
(oB),/(cB); where many of the systematic
errors in the efficiencies and luminosity
measurements cancel

« Applied a binned likelihood approach with
Poisson statistics
« Remaining Uncertainties

K-factor 5%
A,/A, & PDFs 2-3%

?f ) theoretical DO Run Il Preliminary

:?:l:m'2 —

T M. > 620GeV

N (95% CL) M(ee)=489.1 GeV

1 .

200 300 400 500 600 700 800
mass (GeV)
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Motivation for Measuring Top Quark
Production

Run I: Discovery Top Mass

W helicity H
* Oy

Top Width I+

Anomalous
) LOI;: TaS: in t t Production Top Spin Couplings
* e.]Cl yin o_p events cross-section l :
« tt spin correlations Top Charge CP violation
° TOP p Resonance
) . production p
« Searches for new physics
(X— tt and top decay) Production
kinematics
Run II: With high precision we [7,. 2, -
hope to answer questions | Polarization D q
such as:
e Why is top so heavy? Rare/non SM Decays
e Is it or the third generation _,
special? Branching Ratios q
e Is top involved with EWSB? V.l
e Is it connected to new
physics?
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He-e(1/81)

B mu-mu (1/81)
O tau-tau (1/81)
Oe -mu (2/81)
He -tau(2/81)

W mu-tau (2/81)
de+jets (12/81)
B mu+jets(12/81)

W tau+jets(12/81)

Top Quark Production
Mechanics
At the Tevatron, top quarks are

produced in pairs
- Br(t—Wb)=100%

Ojets (36/81)

Run I Results ~100 top events

Lepton+jets Lepton+jets dileptons
(topological) (soft muon tag) —
/ ; (m,= 172 GeVc) ol 5.9t1.7 pb
Fa e f%mebé\r/'fg) —— 65" pb
ey | —8— 4152.1pb
—— 1 COFLnets | —o— 51415 pb
(Sg‘[tjlﬁsplt_o:]gag) &— | 9.2+43pb
etjets, ptjets etjets/p, ptjets/p ee, epl, L o i8S, — 8336 pb
Br =14.7% Br =14.7% Br=2.5and 1.2% CDE Hadronic o 767 pb
Efficient Pure Pure and efficient | . T27
Not very pure Not very efficient Low branching Potiadonc | gm—a— 7.1432pb
. .. .. CDF Dilepton | = ——e——— | 84™5pp
« Prediction of ~30% o, cross section increase PLE as"

from Run | (1.8 TeV) to Run Il (1.96 TeV)

24 April 2003 - DISO3 - St. Petersburg, Russia

1 357 911315

Gy; (Pb)
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w o(tt—ll+jets) Event Selection

Event Selection Run 169920 Event 854 n 22 16;

Ny

e Two high p; isolated p or e ET scale: 37 GeV
e E; (Z mass) cut

e 22 jets, E;>20 GeV & |n]| < 2.5 Q
o Hy =Z(E'; ,Ei%;) cut
Backgrounds

e WV, Z— tt determined with MC
e Z/g*, W+jets and QCD from data

-
1so:—D0 Run Il Preliminary )
<3l Z-pp 0.40 £ 0.23 %
% 160 Ztt—up 0.02 £ 0.02
O, tiets WW—pp 0.001 £ 0.001
~ 190, MK QCD+W-+jets 0.18 + 0.084
Ll 126 All BG 0.59 £ 0.30
100 Expected Signal 0.3 £ 0.02
80— All 0.89 + 0.30 ] -
B Observed 2 -3.7 37
6ol Q) e+ | P.=20.3
a0 ---, p— | Pr=58.1
0 "0 T T T T T j | Pr=141.0
_\ L1 ‘ || | L1 | || | | ID\ | L 11 ‘ 111 ‘ L 11 | L 11 ‘ L1 . —
% 20 40 60 80 100 120 140 160 180 200 J Pr=55.2
Di-muon mass (GeV) E: | 91Gev
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o(tt—ll+jets) Results

[ Ldr =33 48 pb™!

ep pp ee
Z-tt—ll 0.02 +0.01| 0.02 +£0.02 | 0.02 +0.02
WWw-ll 0.001+ 0.007 0.00 +0.00 | 0.001 + 0.001
| -- 0.20 *0.12
DYl -- 0.20 *0.21 0.98 £ 0.48
QCD,W+jets 0.05 £ 0.01| 0.18 +£0.18
All BG 0.07 £+ 0.01 | 0.60 +0.30 0.60 + 0.30
Expected Signal| 0.50 +0.01 0.3 £+ 0.04 0.25 £ 0.02
Observed 1 2 4

24 April 2003 - DISO3 - St. Petersburg, Russia
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2
10

4
10

10

2
10

= eptjets

[ T I T I T I !
- DO Run Il Preliminary

1] o0

100

150 200

200

3

Sum of jet, electron P; (GeV)

K IRARRY ]
- eptjets DO Run Il Preliminary -

[ Instrumental Bg
[] Physics Bg

Bt
— All Contributions

J audata

8 B ¥ 8 2 10

Jet Multiplicity
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w o(tt—>[+jets) Event Selection (no u tag)

Procedure Estimation of QCD Background
e Preselect a sample rich in W’s S H . -
. Evaluate QCD multi-jet (as f [Njets] ) § Y- o et
« Estimate W+4 jets assuming Berends Scaling % 200] + ;
« Apply topological selection R st t
. - H
Event Selection wf T '
» Isolated lepton w/ P;>20 GeV o plia +

® MET > 20 Gev 'JuE 20 40 60 80 1; +12|: 140 % 20 40 60 80 100 120 140
e 4+ jets with E;>15 GeV & |n|<2.0 (2.5) M (GeV/02 ) M (GeV/cz)

« Soft non-isolated muon tag veto ! DO Run Il Preliminary !
Backgrounds a5~

multijet evaluated from data vs. N. “ | T : w .
o e+jets: due to fake jets (real njgtsand Y) s 3]€lS = . 4]€IS
e pu+jets: due to heavy flavor decays V . V
Estimate real W+4 jets with scaling law [E : J( LE 5 +
a : : :
§ etjets | ;
hq E 0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
M, (GeV/c’) M, (GeVic’)
o= +
N ;0{ 0.1454+0.02 o= G(W_I_(n—l_l)JetS) Scaling: # Of W
- DO Run Il Preliminary - .
ol g gl ek g o(W+n,) for N, .2 4 jets

Jets
24 April 2003 - DISO3 - St. Petersburg, Russia Alan L. Stone - Louisiana Tech University 24



o(tt—l+jets)
Results (no p tag)

Topological Selection

e 1+ jet with E;>55 GeV
 ME.Cal>15 GeV
e |nwl<2.0, E;w>60 GeV
e Hi(jets & W)>220 GeV
e H>180 GeV
o Aplanarity(W-jets)>0.065

| Ldr =40 —49.5pp "

utjets Candidate Event

Analysis Ny Nocp .?:é;l

e+jets | 1.3+0.5 | 1.4+0.4 | 2.7+0.6 1.8 4

utjets | 2.1+0.9 | 0.6+0.4 | 2.7+1.1 2.4 Z *For o= 7pb
24 April 2003 - DISO3 - St. Petersburg, Russia  Alan L. Stone - Louisiana Tech University
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Preselection criteria

« Same as leptons + jets except soft non-
isolated muon is not vetoed

e 3+ jets with E;>20 GeV & |n|<2.0
o Aplanarity > 0.04

e H:>110 GeV

Soft Muon Tag

e pt(n)>4 GeV within AR<0.5 of a jet

0.5

DO Run Il Preliminary

]
5
[

27 etjets events

&
L
G

o
[T h
“ L
IIII|IIII|IIII|IIII|IIII|II\\‘HIIlIIIIlIIIIlIIII

Aplanarity

0.2

0.15
0.1
0.05

||||'|||i'|ﬁ|'||'|'r'||':'||a.|||-||||||||||||||
50 100 150 200 250 300 350 400

HT (GeV)

DISO3 - St. Petersburg, Russia

7

24 April 2003 -

det =40 — 49 .5 pb "

o(tt—l+jets) Event Selection (soft u tag)

Analysis .?.l;% Sig.* | N,
e+jets | 0.2+0.1| 0.5 2
u+jets | 0.6+0.3 | 0.4 0

* For o= 7pb
0.5

<

N

t
TTTT

Aplanarity

o
N
N
TTTTTT T

0.15;
0.1F
0.05;

0

]
S Ly S
b b
TTTTTTTT]TTTTT]TT

OZII\

DO Run Il Preliminary

23 utjets events

1 - M b
- B e e i

Tw
Ty Tr o, 7 Yo .
[ 1« |'h§'|'v|‘l!7'|'d [N RN RT BN A

50

100 150 200 250 300 350 400

HT (GeV)
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o(tt—X) Cross Section
DD Run II Preliminary

e+jets

Up

LL+jets

—
I
///Jf//////’///////,

—
|
7

R

ee

7

el - . e+jets/|L

7

LL+jets/IL

7

7

7

7

+—e—+ Combined

7

o

—20

—20 —10 10 20 30

Q

40
o (pb)

20

40

o(tt) =29.9/2'(stat) 1% ' (sys) + 3.0(lum) pb

24 April 2003 -

o(tt) = 5.8 3 (stat)’}) (sys) + 0.6(lum) pb

DISO3 - St. Petersburg, Russia Alan L. Stone - Louisiana Tech University
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7

DO Run II Preliminary

R S RN

€e

. epL

I +H dileptons

| e+jels
| WLl W+jets

E Conclusions

e Four new W & Z cross section measurements:
o(Z)x B(ZZ — pp) = 264 + 7, £17gy £26; - pb

o(W)x B(W —>pv)=3226 £128 ;. +100, +323 pb

stat — Sys —

o(Z)x B(Z—>ee)=294+11 ., +8 +29)  pb

s(W)x B(W — ev) = 3054 £100 g, + 864 + 305,  pb

Sy
e Assuming same SM Z couplings to quarks and
leptons, Z' is excluded at 95% CL at m,.<620 GeV

CDF and D@ Runll Preliminary

e Combining the -
B % e+jets/1 observation of - pPp— W+X > v +X
_}‘ Hets/i the top decay I
I channels an __10E
- 4 lepron+jets  @xcess of 3o is 2 I
- observed, a _
—————————————————————————————— . . > i pp—Z+X >l +X
- compatible witha 7,
- All channels— gjonal expectation F10t
R T T T o - Runil *D@(e) DA
20 0 20D 40 80 80 100120 at the 35%’ CL - ACDF(e) = CDF(p)
o (pb) i Run ¥DPe) 0 DB(p)
4.5 6.3 - ACDF(e) 0 CDF(p)
o(tt) = 8.5} (stat)'$3 (sys)+0.8(lum) pb AT o uAz
1 1 1 1 1 1 | 1 1 1
1
Center of Mass Energy (TeV)
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Z—ee Candidate

No centrally
matched
track to second
electron

P.(e;)=45.1 GeV
P.(e;)=40.1 GeV
M(ee)=85.1 GeV
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W->uv Backgrounds

DJ Run 2 Preliminary

= E - S E :
o 900F [Csignal > 700F [Csignal
E ?;88: Dbackgroundl g 600F- [Joackground BaCkg rou nd
o 6005— o~ 5005— .
Z S0 S ook estimated
400F = 3
> 3000 g %% from data.
B 2008 & 200
100F 100F e
91020 30 40 50 60 70 80 90 100 ®7720"40 60 80 100 120 140
Pk (GeV) M; (GeV)
= : 1600 .
E S00F Bsior= % 1400 Bsigna
v 700F [Joackground | 7 1200 [[Jbackground
ol 600F = 1000
£ 200 £ 800
o A0F S 600
5 300F 3
200F 400
100E- 200
%510 20 30 40 50 60 70 20 90 100 ® 10 20 30 40 50 60
MET (GeV) PY (GeV)
s muons from Z
Dominant background:

. = muons from QCD

* bbar, b->uv events where the muon
passes isolation cuts

1! 1 L L imm, | L =l 1 L
° 10 12 14
max(Halo,Etrack5) (GeV)
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Inv2 Inv3
We uv Invariant Mass, no Medium Entios 175 Invariant mass, with Medium i Entries 354
. . . E g Mean 87.77 % 80;_ Mean 89.6
Efficiencies :+ No=1 £} N, =2
5 o local p+  §7F local pu's
e Dimuon events Y E 1 cal p 3
- 1 uw/central track match ¢
- 1 Calorimeter p §
e Determine fraction of
Calorimeter muons that
meet local muon criteria RS i it e P Y RV
40 60 80 100 120 140 40 60 80 100 120 140
GeV GeV
Muon reconstruction efficiency = N;/(Ny+N,) = 74+2%
Trigger efficiencies
> 1 e, g 1 #0808 —+
.E’ ' ﬁ + + & L e et - s %% | — !
'3‘;:’ 08 e ﬁ 0sm T -|-+++ HH++++++H:|: ++:t+ g o 2 s SRS = | +
w r i . + + W gl +
0.6 ——— muiwptxx And/Or term 06l = £=78.1+0.5% 0.5: _ e=741t14%
* e=972+0.2% * B 04:
04, s RER  fa 2 AOH S 04— N : Require one L3 track > 10 GeV
| c-032+08% T T ilenaylorlaild Z: (Nhits XY > 10)
i on sample with medium mu, in geom acc., CAL trig 0'2— = Flciency for L2MS B 1 medi dsiiad L2m
- gfeauire Zvix < 40 cm + matched mu + veto cosmics - g1~ {eniop el mecium matched g gecm acoep; LaNS)
,,.-l—t1__5_ B R T S R T R 059 s 20 25 30 35 40 Q9 15 20 25 30 35 40 45 50 55 60
Muon detector 1 Muon P (GeV) Pt muon (GeV)
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B89 Uncertainties

Z/W—e

7 Value Uncertainty
Trigger Efficiency 98% 2%
EMID Efficiency 85.6% 1%
Tracking Efficiency 73% 2%
Track Match Fake Probability 2.3% 1%
MC Acceptance: Ws 25.7% 0.4%
MC Acceptance: Zs 12.7% 0.2%
Number of Ws 27370 898
Number of Zs 1139 42
Luminosity 41.6 pb~!  4.16 pb~!
Quantity Z “’ M Value | Uncertainty | Contribution to
fractional uncertainty \N —> “V
on ¢.Br
Monte Carlo, emc 0.403 ] 0.012 0.030 Luminosity for MU_W_L2M5_TRK10 | 17.3+ 1.7 pb !
level 1 muon trigger, er; 0.912 | 0.017 0.037 Efficiencies +(stat) £(sys) (in %)
loose muon id., €qee 0.909 | 0.01 0.022 Timing cut 99 + 0.5(stat)
track efficlency, fwrose | 0.822 ] 0.014 0.034 Geometrical acceptance 63.1 & 0.85(sys)
ljffloilt.e Carlo with efficiencies, e} ggl;?)?) 88[1];) gggg Pt cut 84 £ 0.2(sys)
7 trigger, € . . . ;
level 2 muon trigger, era 0.861 | 0.007 0.002 riedlu_m 1D 7 ?4 f 241
opposite charge, €yposite_q 099 (0.01 0.010 1 tr}gger 84. O'S(Stat)
muon isolation, €xe 0.97 |0.01 0.010 L2 trigger 78.1 & 0.5(stat)
cosmic veto, €cosmic 0.995 | 0.005 0.005 Tracking /Matching 81.5 + 0.6(stat)
total efficiency 0.163 | 0.011 0.065 L3 trigger 74 £ 1(stat)
bb backgrounds, fi, 001 [o0.01 0.010 MET cut 95 + 1.5(sys)
77~ backgrounds, f,, 0.005 | 0.001 0.001 Veto cut 98.8 £ 0.3(stat)
Drell-Yan correction, cpy 0.875 | 0.01 0.011 - - -
integrated luminosity, [ I a8 | 318 0.100 To.tal1 thhout 15?:[11&1;'1011 cut ;gg i (1)2 i 8;
number of candidates, Noang 1585 | 39.8 0.025 1s0lation cut ethciency : : :
o.Br (pb) 263.8 | 32.2 0.122 | total efficiency | 13.2+£0.6+£0.3 |
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